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Substance: 

Pembrolizumab 
 

Brand Name: Keytruda 
 

Originator/licensee: 

Merck Sharp & Dohme 

B.V. 
 

Classification: NI 
 

ATC code: L01FF02 
 

Orphan Status: 

Eu: No 

Us: No 
 

Mechanism of action: 

Pembrolizumab is a 

highly selective 

humanized monoclonal 

IgG4 antibody directed 

against the PD-1 

receptor on the cell 

surface. The drug 

blocks the PD-1 

receptor, preventing 

binding and activation 

of PD-L1 and PD-L2. 

This mechanism causes 

the activation of T-cell 

mediated immune 

responses against 

tumor cells [1]. 

 

Authorized Indication:  

EMA: Pembrolizumab, in 

combination with ChT as 

neoadjuvant treatment, 

and then continued as 

monotherapy as adjuvant 

treatment after surgery, 

is indicated for the 

treatment of adults with 

locally advanced, or 

early‑stage TNBC at high 

risk of recurrence [1]. 
 

Route of administration: 

IV 
 

Licensing status 

EU CHMP P.O. date: 

22/04/2022 

FDA M.A. date: / 
 

EU Speed Approval 

Pathway:No 

FDA Speed Approval 

Pathway: / 
 

----- 

ABBREVIATIONS: 
AE: Adverse Event 

AUC: Area Under the Curve 

BSA: Body-Surface Area 

ChT: Chemotherapy 

CPS: Combined Positive Score 

HR: Hazard Ratio 

ITT: intention-to-treat 

PARP: Polyadenosine 

Diphosphate Ribose Polymerase 

PD-1: Programmed Cell Death 

protein 1 

PD-L1/2: Programmed Cell Death 

Receptor-Ligand 1/2 

Q3W: Every 3 weeks 

SAE: Severe Adverse Event 

TNBC: Triple‑Negative Breast 

Cancer 

 

Summary of clinical EFFICACY: 

Keynote 522 (NCT03036488) is a phase 3 studythat enrolled pts with previously untreated stage II or stage III TNBC. 

Pts were randomly assigned in a 2:1 ratiotopembrolizumab(n=784) or placebo (n=390).In the neoadjuvant phase, pts 

received four cycles of pembrolizumab200 mg or placebo Q3W plus paclitaxel (80 mg/m
2
of BSA once weekly) plus 

carboplatin (AUC of 5 mg/mL/minute Q3W or 1.5 mg/mL/minute once weekly in the first 12 weeks) (first neoadjuvant 

treatment), followed by four cycles of pembrolizumabor placebo plus doxorubicin (60 mg/m
2
) or epirubicin (90 mg/m

2
) 

plus cyclophosphamide (600 mg/m
2
Q3W in the subsequent 12 weeks) (second neoadjuvant treatment).Pts underwent 

definitive surgery 3 to 6 weeks after the last cycle of the neoadjuvant phase.In the adjuvant phase, pts received 

radiation therapy and pembrolizumab or placebo Q3W for up to nine cycles [2,3].The two primary endpoints 

werepCR* and event-free survival**in the ITTpopulation. pCR was tested at the time of IA1 (interim analysis, data cut-

off 24/09/2018, n=602) and at IA2 (final analysis, data cut-off 24/04/2019, n=1002). At the interim analysis, pts with a 

pCR were 64.8% (95% CI, 59.9 to 69.5) in the pembrolizumabgroup and 51.2% (95% CI, 44.1 to 58.3) in the placebo 

group (p<0.001). In the final analysis pts with a pCR were 64% (95% CI, 60.2 to 67.6) in the pembrolizumab group and 

54.7% (95% CI, 49.1 to 60.1) in the placebo group (p=0.00221) [2,3]. The estimated event-free survival at 36 months 

was 84.5% (95% CI, 81.7 to 86.9) in the pembrolizumab group compared to 76.8% (95% CI, 72.2 to 80.7) in the placebo 

group (HR for event or death, 0.63; 95% CI, 0.48 to 0.82; p<0.001) [4].  
 

Summary of clinical  SAFETY: 

In the neoadjuvant phase, treatment-related AEs occurred in 99.0% of pts in the pembrolizumab group vs 99.7% of the 

placebo group. Treatment-related SAEs occurred in 32.5% of pts in the pembrolizumab group vs 19.5% ofthe 

placebogroup, with febrile neutropenia (14.6% vs12.1%), anemia (2.6% vs 2.1%), and pyrexia (2.6% vs 0.3%) being the 

most common. In the adjuvant phase, treatment-related AEs occurred in 48.1% of pts in the pembrolizumab group vs 

43.0% in the placebo group.The overall incidence of AEs resulting in discontinuation of any study drugwas higher in the 

pembrolizumab group (29.9%; drug-related AEs 27.7%) compared with the placebo group (15.4%; drug-related AEs 

14.1%).Across both phases, treatment-related AEs that led to death occurred in 3 pts (0.4%) in the pembrolizumab 

group (1 pulmonary embolism, 1 sepsis and multiple organ dysfunction syndrome, and 1 pneumonitis)and 1 patient 

(0.3%) in the placebogroup (septic shock) [2,3]. 
 

Ongoing studies: 

● For the same indication:NCT02954874 

● For other indications:Yes 

Discontinued studies (for the same indication):NCT04095689, NCT03644589,  NCT03184558, NCT03952325 
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Cost of therapy: 

In Italy, IV 4 mL vial (25 mg/mL) of 

pembrolizumab costs 3,428 € (ex factory 

price) [6]. The cost for one cycle (200 mg 

Q3W) is 6,856 €. 
 

Epidemiology: 

In Italy, among women, breast cancer is 

the most common cancer, with 54,976 

new diagnoses estimated for 2020.  

Around 15%-20% of breast cancers are 

classified as TNBC [7].  

----- 

POSSIBLE PLACE IN THERAPY 

ChTisthe only available treatment option 

for non-BRCA-mutated TNBC. For people 

with TNBC consider a neoadjuvant ChT 

regimen that contains both a platinum 

and an anthracycline.  However, 

immunotherapy has emerged as an 

option in the first-line setting for those 

with PD-L1 ≥1% in immune cells.In pts 

with TNBC and a germline BRCA 

mutation, a PARP inhibitoris a preferred 

treatment option [8,9].  
 

OTHER INDICATIONS IN DEVELOPMENT 

Squamous cell carcinoma of head and 

neck, non-small-cell lung carcinoma, 

Merkel cell carcinoma, hepatocellular 

carcinoma, melanoma, urinary bladder 

cancer, urothelial carcinoma, renal cell 

carcinoma, Hodgkin lymphoma [10]. 
 

SAME INDICATION IN EARLIER LINE(S) 

OF TREATMENT:/ 
 

OTHER DRUGS IN DEVELOPMENT for the 

SAME INDICATION  

Camrelizumab, tislelizumab, magrolimab, 

niraparib, anlotinib, chiauranib [11]. 
 

*Service reorganization: No 

*Possible off label use: Yes 
*pCR: pathological Complete Response, defined as ypT0/Tis ypN0 (ie, no invasive residual in breast or nodes; noninvasive breast residuals allowed) as assessed by the local pathologist at the  time of definitive surgery in participants with locally advanced TNBC. 

**Event-free survival was defined as the time from randomization to the date of disease progression that precluded definitive surgery, local or distant recurrence, occurrence of a second primary cancer, or death from any cause. 


